This study investigated the performance of Chinese banks following the full adoption of e-banking system, particularly in profitability and cost efficiency performance. The study became more important with the development of e-banking and internet because of increased penetration of e-banking which has redefined the banking operations in China and in globe. Secondary method was adopted in this study. The report and data of five banks in China were used for sample analysis. The bank performance was measured in terms of return on assets (ROA), return on equity (ROE), operating margin (OM), net interest margin (NIM) and efficiency ratio. With the data collected, the different performance means between development stage and developed stage of e-banking in China were compared. The study revealed that e-banking could improve the Chinese bank performance in terms of ROA, ROE, and OM. On the contrary, e-banking has a slight impact on Chinese bank performance with respect to NIM and efficiency ratio. The findings of this study were to provide banks with suggestions for e-banking adoption for banking operations.
Introduction
With the significant growth of e-commerce in China, more young people are experiencing e-banking such as e-payment when purchasing products. It is estimated that the value of e-commerce in China will be US$540 billion by 2015, and by 2020 will exceed that in the U.S., the UK, Japan, Germany and France combined (Rauf, 2014) . This relates to the number of people connected to the Internet in China, be it via computers or smartphones -there are over 600 million internet users and over 500 million mobile internet users in the country (Rauf, 2014) . The growing number of the applicants for Internet has also been very crucial in product marketing and distribution in many businesses. Banks not only are one of the early users of internet technology, but also drive the technological revolution (Kondabagil, 2007) . Moreover, from the perspective of customer, convenience and a greater range of available products were also found to be important motivators of consumption. Banks need to offer e-banking service to customer via television, computer or phone. E-banking can be classified in terms of the platforms: telephone banking, mobile banking, TV-based banking, online banking (or internet banking), and computer banking (or offline banking) (Mihalciuc, Apetri, & Bonaventure, 2008) . It covers various initiatives such as phone banking, mobile banking, Internet payment system, and Internet banking (Kurnia, Peng, & Liu, 2010) .
using an equipment with internet, such as computer or pad. Then, a customer code and a password are the basic certificates to receive the internet banking services (Daniela, Simona, & Paun, 2010) . Above studies on this subject have been conducted worldwide to identify that e-banking could improve service quality or provide high-value financial services at lower costs to cross-sell products like loans or credit cards in the absence of physical boundaries. Nonetheless, very limited empirical research is available to define the impact of the internet on the performance of multichannel bank particularly in China. Hence, to enlarge the body of literature on the performance of e-banking under the Chinese context, this study aims to prove the relationship between e-banking and bank performance in China as well as how e-banking affects bank performance. The primary purpose of this study is twofold. Firstly, the relationship between the e-banking adoption and bank performance should be investigated. To this end, the test was done by using a sample of 5 Chinese banks between 2003 and 2013 to examine the hypothesis "E-banking could improve the performance of Chinese banks in the long term", Secondly, this study examined the development stage and maturity stage of e-banking in China. The research question is "Does the e-banking really improve the bank performance in China", and the following hypotheses were justified.
Proposed Hypothesis
H0: E-banking could improve the performance of Chinese banks in the long term.
H1: E-banking could not improve the performance of Chinese banks in the long term. Polasik and Wisniewski (2009) indicated that the internet can currently be considered as the cheapest distribution channel for standardized bank operations, such as account services or fund transfers. From 1999, the number of internet banking users increased significantly. For instance, there were seven million users in 1999 in US. In addition, Deutsche Bank Research (2011) illustrated that e-banking adoption in Europe is rising. In Europe, the northern European countries enjoy highest adoption rates which reach 83 percent. Germany, France and UK constitute a second cluster with a rate being between 43 and 53 percent. USA has an e-banking adoption rate of 45 percent. Similar to western countries, in Turkey shows an increasing number of people who adopt e-banking (Onay & Ozsoz, 2013) . Onay and Ozsoz (2013) described that with the increasing number of e-banking users, half of the 32 deposit banks provide e-banking services. In the past decade in China, e-banking develops sharply in developing countries (Akinci, Aksoy, & Atilgan, 2004) . The research of Akinci et al indicated that regarding consumers' attitudes and adoption of e-banking, there were significant differences between e-banking users and non-e-banking users in terms of attitudinal properties, demographic profiles, and preferences for service delivery channels. Lu, Liu, Jing, and Huang (2005) revealed that China's entrance into the WTO makes the banking environment more competitive. While above these papers presented that internet banking has been widely applied and highly recognized in some countries, relatively little of the research has emphasized the impact of internet banking adoption on the banking industry in China. It is a great opportunity to investigate whether the adoption of e-banking can improve the performance of Chinese banks by providing empirical evidence. Laukkanen et al. (2007) indicated that the bank can serve more clients, because it can provide the customers with a convenient and inexpensive access to almost any type of banking transactions at the click of mouse, except the withdrawal service for 24 hours a day and seven days a week. Devi Juwaheer, Pudaruth, and Ramdin (2012) claimed that banks can highlight benefits of internet banking in their promotion and advertising activities. These benefits include 24 hours accessibility, ability to self-manage and secure financial transactions conveniently at home, and availability of add-on services. All of these features could be used to promote the bank brand and enhance their value.
Literature Review

Internet Banking Adoption in Other Countries
Banks can enhance their value,
Despite the immense interests in the study of e-banking which can bring many benefits to banks, a considerable number of studies have been investigated in shortcomings of the e-banking adoption. Banks may encounter the new challenges and the main issues are competition, risk management and cost in some parts (Kolodinsky & Hogarth, 2004; Yang et al., 2009) .
Banks face more intense competition. Angelakopoulos and Mihiotis (2011) identified that more intense competition emerges with the appearance of internet banking in the research on electronic commerce. The reason is that every client can easily access the web sites of all banks without spending plenty of time. Hence they can compare the same service and products among different banks so as to decide the best one.
Banks face high level of risk. Kolodinsky and Hogarth (2004) observed that before customers use the internet banking service, they must provide numerous personal information. Moreover, Ibrahim, Joseph and Ibeh (2006) explicated that privacy is basic for the Electronic Service Quality standard. Hence, banks face a high risk of keeping customers' privacy. In addition, banks need to manage the security risk. When customers use internet banking, they must supply the authentications, such as user name and PIN. Furthermore, banks need to manage the reputation risk caused by unauthorized activities of customer accounts and the failure to provide reliable service. Angelakopoulos and Mihiotis (2011) proposed that new regulations and directions increased the level of management risk.
Banks face an increased cost of time and money. Firstly, banks need to spend time and money on e-banking service promotion to attract customers. Moreover, banks need to train the staffs responsible for the operation of e-banking channels (Angelakopoulos & Mihiotis, 2011) . Aggelis argued that compared with the normal staff, members in the e-banking department are required to have a strong background in technology. However, banks might face the challenge of recruiting talented people and the increasing cost of staff training as well. Aside from this, a single study stressed that banks have to spend money on e-banking system and infrastructure. Not only are the initial costs used for designing and establishing e-banking systems, but also the costs are applied for maintaining and updating systems and software (Angelakopoulos & Mihiotis 2011) .
The Relationship Between Internet Banking Adoption and Bank Performance
The change of internet technology is profound, particularly in the global banking industry. Internet as a tool can cross the traditional boundaries to define customer, market, and product. Banks act vital roles in financial intermediation, because banks need to undertake the risk of finding ways to leverage customer deposits and banks' liabilities, and the internet has opened new ways of exerting this function. Much research has addressed the potential impact of the internet on many different industries including the banking industry. However, earlier studies did not clearly show the relationship between internet banking and bank performance (Callaway, 2011) . According to Malhotra and Singh (2009), Egland, Furst, Nolle and Robertson (1998) did the first study in 1998 which investigated 8,983 banks in US in order to analyse the performance and structure of banks, but they failed to show the relationship between internet banking and bank performance. Similarly, Furst et al. investigated 2,517 national banks in US for four times from 2000 to 2002. They found that compared with non-internet banks, those with internet banking gradually gained more profits. However, internet banking was a small factor influencing bank performance. Hence, no systematic evidence indicated the relationship between internet banking and bank performance.
In contrast, DeYoung (2001) did a study for three times to analyse the relationship between internet banking and bank performance. He observed that pure-play internet banks had poor financial performance but higher assets. After that, Hasan, Maccario, and Zazzara (2002) analysed 105 banks by using the data collected from 1993 to 2000 in Italy and observed that the banks with internet banking outperformed those with non-internet banking. However, we still know very little about the actual impact of internet banking on bank performance (DeYoung, 2005) . Until 2007, Hernando and Nieto (2007) demonstrated that internet banking has a positive impact on bank performance. In particular, the bank with physical branches and internet banking has better performance in return on equity (ROE), return on assets (ROA), commission income and general expense.
ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 2; 2018 Internet banking adoption and bank performance Sullivan (2000) analysed the banks in Kansas (a city in United States) and reported that multichannel banks tend to add non-interest expenses to compare with non-internet banks. This could be translated into the fact that internet banks have poor profits. During the study, he found that return on average assets cannot be a variable to examine the profitability of banks, because sometimes internet banks are higher in this dimension than non-internet banks and sometimes are not. However, return on equity tends to be higher on average. Consequently, due to the limitation of time, the result of Sulliivan is not significant evidence to show the relationship between e-banking and banks' profitability. The time is too early to analyse internet banking that just start. In contrast, the study of Hernando and Nieto (2006) reported that after 3 years of adoption of internet banking, adoption banks have obvious more profitability than that without internet banking by using ROA and ROE, loan to total assets and etc. as variable. They observed 72 commercial banks in Spain to examine the internet banking impact on bank performance over the period 1994-2002, and they found that more time is needed to develop e-banking. The influence on profitability could be significant after three years, but in the earlier years, the impact is weak. Furthermore, they identified that the adoption of internet banking in Spain can be compared with that in US. Until 2002, apart from one medium size bank, all large and medium banks have adopted internet banking as a delivery channel. They could gain profit by extending the internet banking services as a substitute for traditional banking services.
Findings of Hernando and Nieto confirmed those of DeYoung, Lang and Nolle (2007) who reported that internet banking could improve bank's profitability. DeYoung et al. (2007) identified 424 community banks which adopt internet banking and 5,157 banks without internet banking in the United States and compared the changes between 1999 and 2001. They examined the banks from three aspects: income statement items (ROA and ROE), asset and liability in balance sheet. The results found that bank's profitability can be enhanced by adding the internet delivery channels and can especially increase income through charging deposits services and additional fee-based services. In addition, internet banking could be a product innovation to improve the quality of traditional banking products and a process innovation that has changed the way of checking accounts and deposit. Recently, in most community banks, transactional websites have become standard delivery channels.
In addition, Hasan et al. (2002) tracked the different types of banks in Italy over 10 years to analyse their performance, and they found that there is a strong correlation between the banks' offering internet banking and their performance. Moreover, their results showed that there is a significant positive relation between banks' profitability and internet banking practices. However, they also indicated that the negative relation between the use of internet baking and the risk cannot be ignored.
Research Method
Business research is a scientific method including developing idea and theory, defining problems, searching for and collecting information, analysing data, and discussing the findings and their implications (Zikmund, 2010) . Similar to the majority of literature in this field (Abaenewe, Ogbulu, & Ndugbu, 2013; Yang et al., 2009; Callaway, 2011) , this study aims at building the correlation between e-banking and bank performance, especially in terms of profitability. Therefore, the results of this research will be presented as numerical data.
Method of Data Collection
Data can be gathered from primary or secondary data. This study used documentary secondary data including text data (such as reports to shareholders, notices and public records) and non-text materials (such as voice and video recordings). Sekaran and Bougie (2009) also presented that secondary data include books, statistical abstracts, data bases, annual reports of companies, etc. A database is a collection of raw data arranged logically and organised in a form that can be stored and processed by a computer (Zikmund, 2010) . As Smith (2008) indicated that the secondary data are often of higher quality than that gathered by your own. Meanwhile, they save the cost and time spent in acquiring information (Sekaran & Bougie, 2009) . Therefore, the financial data that are collected from the annual report in this research could be accurate and creditable. In this research, secondary data are based on the Bloomberg database and financial reports of sample banks that have been released in their annual reports. The data collected cover the period from 2003 to 2013.
Sample Selection
In this research, stratified random sampling is applied. Stratified sampling requires that the population should have one feature or criterion to be identified as the sample (Bryman & Bell, 2007) . This study is searching for the impact of e-banking on bank performance. Thereby, the selection of banks needs to meet these criteria. Firstly, the bank should have a major share in E-banking market. In addition, they have enough financial data to be analysed. Apart from these, they need to have clear statements of e-banking department in their annual reports. 
Data Analysis
Based on the literature review, the author would analyse the data using SPSS and Excel from two aspects: banks' profitability and cost efficiency (Khrawhish & Al-Sa'di, 2011; DeYoung, 2007; Hernando, 2007) .
Profitability
When measuring the bank performance, the profitability of banks will be measured by evaluating return on assets, return on equity, and profit margin. According to Lee and Kim (2013) , ROA and ROE are traditional ratios to measure banks' profitability, and can be calculated easily by using public information.
ROA = Net income after taxes/ Total Assets
Return on assets (ROA) is a reliable indicator of the profitability of a company. ROA is related to total assets and gives an idea of generating profits by managing assets efficiently. It is presented in percentage
Return on Equity = Net Income/Shareholder's Equity
Return on equity (ROE) is another indicator of a company's profitability by calculating the financial return with the money shareholders who have invested (Lee & Kim, 2013) .
Net interest margin= net interest income/ total assets
Operating margin=net income/revenue ROA and ROE are good metrics for measuring the banks' profitability. Moreover, net interest margin is also a key indicator of the bank's profitability. It indicates that banks generate profits by borrowing and lending funds. In addition, operating margin is chosen in this study to measure the profitability.
Cost Efficiency Efficiency ratio= Non-interest expense/ revenue
The efficiency ratio could measure the bank's ability to turn overhead into revenue. It is presented in percentage.
If the percentage is lower, the bank does well. It either means a growth in revenue or a decrease in cost (Vitex, 2013).
Data Analysis and Discussion of Findings
This study presented the data of sample banks from 2003 to 2013 in China, analysed the data by SPSS and excel, and discussed the results, and then t-test was used to test the hypothesis.
T-Test Instrument
A t-test was done to see if there were any significant differences in the means of two groups on a particular interval-scaled or ratio-scaled variable interest. The t-test considered the means and standard derivations of the two groups on the variable and examined if the numerical difference in the means was significantly different from zero as postulated in our null hypothesis. It not only can be used to examine the mean differences between two different groups on a variable, it also can be used to compare the differences in the same group before and after a treatment (Sekaran & Bougie, 2003) .
In order to compare means, three kinds of t-test can be used: one-sample, paired-samples and independent-samples t-test. In this study, independent-samples t-test has been applied. Independent-samples t-test could compare means of a particular variable in different groups (Wagner, 2007) . In this paper, the difference between two groups -the developing stage and developed stage of electronic banking should be analysed. When statistics such as a t-test are done, a null hypothesis is being tested. That is, researchers are testing the hypothesis that there is no difference between the two groups against the alterative or research hypothesis. The result of the test either will support or reject the null. The null hypothesis is rejected when the research hypothesis is true and therefore the intervention works; in scientific terms, a hypothesis can be supported, but never proved (Connelly, 2011) . Table 1 showed the descriptive statistics for the five variables that would be used to test the hypotheses in this study from 2003 to 2013. The number of data, minimum, maximum, mean and standard deviation value are presented. Mean is the most common measure that can measure the central tendency, and then get the balance point in a series of data. Standard derivation shows the distribution of all the values in the data (Berenson, 2006) . Vol. 10, No. 2; 2018 However, due to the missing record in the Bloomberg, some secondary data are missed. According to the table 1 above, the mean of return on assets ratio (ROA) is 0.86% and the minimum and maximum figure is 0.04% and 1.39% respectively. Regarding the return on equity ratio (ROE), the mean is 16.48% and the minimum and maximum is 1.24% and 35.77% separately. Additionally, the maximum figure of operating margin (OM) is 56.75%, the minimum one is 5.46%. Then, the mean is 41.23%. For the efficiency ratio, the average is 44.22% where minimum and maximum is 25.01% and 62.43% severally. On average, the net interest margin (NIM) ration is 3.05% and maximum and minimum is 3.88% and 2.07% respectively. The gap between minimum and maximum reveals that banks generate significant changes during to the process of adoption e-banking. Furthermore, compared with other variables, operating margin (12.83%) is the largest standard deviation. This means that OM has more significant variance than other variables. Moreover, the ROE and efficiency ratio also have larger standard deviation with 6.63% and 7.39% separately. This indicates that ROE and efficiency ratio have obvious changes during 2003 to 2013.
Descriptive Statistic of Variables
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Data Presentation and Analysis
In this part, we presented and analysed the data with all variables-ROA, ROE, operating margin, efficiency ratio and net interest margin respectively between developing stage and developed stage of e-banking. In addition, the result of the test of hypothesis by independent-samples t-test would be analysed.
Return on Assets (ROA)
Table 2 presented the ROA in two groups-developing stage and developed stage. The mean of ROA in developed stage is larger than that in developing stage, and the difference is -.44472. It indicated that with the development of e-banking, banks could generate more profits by managing assets. This is probably because the development of e-banking phase has gone, and it covers 7 years from 2003 to 2010. However, although the developed stage lasted four years, the data of ROE for samples banking only can be found for two or three years. Meanwhile, during the development of e-banking, the performance was unstable. Additionally, standard error mean is used to estimate the standard deviation of the sampling distribution of the mean, and it is a useful statistic in t-test (Hinton, 2003) . For the ROA, all groups have little standard error mean. The adequate sample banks from 2003 to 2013 may lead to the result. In addition, Table 2 presented the result of independent-samples t-test for ROA. The table showed that the Levene's F is significant (13.136), and the significance is less than .001. Hence, the result of equal variances not assumed would be accepted. Thus, for ROA, the appropriate t = -5.98, degrees of freedom (df) =49.81, mean difference = -.44472 and p=.000. Due to p < .05, the developing stage is significantly different from developed stage on ROA.
In summary, the results of t-test indicated that developing phase and developed phase of e-banking were obviously different in terms of ROA. In addition, the performance of e-banking in developed stage was better than developing stage.
Return on Equity (ROE)
The mean of ROE in developed stage is obviously different from that in developing stage, and the mean difference is -4.33914. The difference of mean indicated that banks could generate more profits with the shareholders' investment in the developed stage of e-banking. In addition, the standard deviation showed that the developing stage is wider, due to the same reason with ROA.
Similar to the result of ROA, the Levene's F of ROE is significant 10.437, and the significance of Levene's test is less than .002. Hence, the result of equal variances not assumed will be accepted. Thus, for ROE, the appropriate t =-3.128, degrees of freedom (df) =44.086, mean difference = -4.33914 and two-tailed p=. 
Operating Margin
When the e-banking is in developing stage, the mean operating margin score is 36.6817 (Table 2 ) and the standard deviation of operating margin score is 12.90927. For the e-banking of developed stage, the mean operating margin score is 50.5971 and the standard deviation of operating margin is 5.62855. Moreover, the mean difference is -13.91534. This indicated that during the developed stage of e-banking, the banks could gain more profits.
The significance of Levene's test for equality of variances is greater than 0.05, which here is 0.09. Hence, the information of equal variance should be used. For equal variance, t is -4.236, which with 49.658 degrees of freedom is significant at .000 for the two-tailed level.
Consequently, the results of t-test indicated that in terms of operating margin ratio, developing phase and developed phase of e-banking are significantly different. In addition, the e-banking in developed stage could gain more profits than that in developing stage.
Efficiency Ratio
Furthermore, the Levene's test for equality of variance about efficiency ratio indicated that the variances are equal because the p value of .898 is not statistically significant. Therefore, the t value for operating margin is 1.156, which with 47 degrees of freedom has an accurate two-tailed significance level of .254. Then, the p value of one-tail level is .127, greater than 0.05. Therefore, the difference between two groups is in a small extent.
To conclude, there is a gap between developing stage and developed stage group, and groups in the developing stage perform better. However, the gap is so small that the difference is not significant between two groups.
Net Interest Margin (NIM)
In developing stage, the mean of net interest margin score of the e-banking is 3.0557 (see the Table 2 ) and the standard deviation score is .39775. For the e-banking of developed stage, the mean of net interest margin score is 3.0338 and the standard deviation is .24075. The mean difference between two groups is tiny, only .02196. It may manifest that the interest income is a small factor for e-banking impact on banks' performance. Apart from the income from interest, other services may be more profitable for e-banking, such as investment securities service. However, with respect to NIM mean only, the performance in developing stage is better than that in developed stage.
In terms of net interest margin, the significance of Levene's test for equality of variances is less than 0.05, which here is 0.039. Hence, the information of equal variance should be rejected. For equal variance not assumed, t value is .243, which with 44.928 degrees of freedom is significant at .809 for the two-tailed level. Then, the one-tailed level of t-test is 0.4045, which is greater than 0.05.
To sum up, e-banking has a negative impact on bank performance only in terms of net interest margin. Nevertheless, there is no significant difference between developing stage and developed stage of e-banking on net interest margin of Chinese banks.
ijef The tests for difference between mean were conducted for e-banking in developing period and developed period for return on assets (ROA), return on equity (ROE), operating margin, efficiency ratio and net interest margin at 5% levels of significance.
Summary
On the one hand, the result revealed that there is obvious difference between developing stage and developed stage on ROA, ROE and operating margin. In addition, the result clearly showed that with the passage of time, the adoption of the e-banking in China has significantly improved Chinese banks' performance.
On the other hand, the result also demonstrated that there is no significant difference between developing stage and developed stage on efficiency ratio and net interest margin of Chinese banks on adoption of e-banking. However, these results showed negative influence of the adoption of e-banking on banks' performance as time goes on.
Due to the activities of banks after adoption of e-banking system, the operating costs of banks have increased sharply. Moreover, in the initial stage, the e-banking technology will spend huge capital to develop and maintain systems. Apart from these, there is increasing number of e-banking technology equipment, IT staff and employees who are trained to deal with e-banking issues. Consequently, the requirements increased the total costs of total assets of banks. However, the result above indicated that returns on assets are positive in the long run. Due to the convenience of e-banking, more clients have been attracted, and more online services have been accepted. Hence the net income rose dramatically. Compared with ROA, the net interest margin changed slightly. Although the interest income is an important part for banks' profitability, it has limited impact on bank performance with more and more online services arousing customers' interest.
Compared with Empirical Results
The result of this study echoes the study of Onay et al. (2013) that they tested the impact of e-banking on banks' profitability in Turkey in terms of NIM. They reported that the development of online banking was a gradual process, and internet banking had a negative impact on bank's performance in terms of NIM in Turkey after two years. However, they also found that there was a negative impact of internet banking adoption on bank profitability. The findings were different from Hernando and Nieto. Hernando and Nieto (2006) reported that after three-year adoption of e-banking, it showed positive impacts on Spanish banks in terms of ROA and ROE as variables. This also demonstrated that there is a lag period for the recovery from huge capital costs. In addition, DeYoung et al. (2007) who reported that internet banking could improve banks' profitability in terms of income statement items (ROA and ROE), asset and liability in balance sheet.
In comparison, Siam (2006) discovered that e-banking has a negative impact on banks' performance in the short run in Jordan in a similar study. He attributed it to the costs of the training of employees, and the maintenance of electronic infrastructure. Hence, in the short-term e-banking will have a negative influence. However, due to the innovation of technology, most banks will benefit greatly from providing electronic services in the long run. The study also shared similar opinions that banks will perform better in the long run on profitability level.
Furthermore, the findings were similar to the results obtained by Khrawish and Al-Sa'di (2011) . They reported that banks with e-banking in Jordan could enhance the performance of banks on ROA and ROE. Moreover, there is no significant impact of e-banking on bank performance in terms of net interest margin. Nevertheless, the results of this study did not imply that e-banking is not necessary with respecting net interest margin. Banks improve their financial service delivery in order to satisfy customers. Moreover, e-banking creates more products and services for catering to customers. For customers, e-banking has obvious advantages. The most important one is convenience. Customers could pay online, shop online, and trade online. Furthermore, e-banking is ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 2; 2018 24-hour available for most services. Thus, it is easier to check the account information or other updated information. In addition, due to the convenience and fast information delivery, e-banking could expand more products. Therefore, although e-banking has a tiny impact on the interest income, it will have a great impact on total income. In the study, for total operating, the great gap of operating margin means between developing stage and developed stage indicated that e-banking has a significant impact on bank performance.
Apart from these, similar to Hernando and Nieto (2007) , the result of efficiency ratio indicated that e-banking influence is not obvious on banks' performance. It cannot be ignored that e-banking could improve the efficiency in some aspects for banks. For example, due to the lower transaction cost, the shifting from paper-based transaction to electronic one leads more people to choose electronic transaction (Kaur, 2013) . As a result, banks will save an amount of time to deal with the transaction, and they also could improve the quality of other services that are offered in real offices. However, in this study, it shows a negative impact of e-banking on bank performance.
The null hypothesis in this study is "E-banking could enhance the performance of China banks in the long term", and the rejected hypothesis is "E-banking could not improve the performance of China banks in the long term". The study used five indicators to test the hypothesis. Among all the variables, the ROA, ROE and operating margin clearly demonstrated that e-banking had a significant impact on the performance of banks. In addition, the figures showed that e-banking could improve the banks' performance in the long term. In contrast, efficiency ratio and net interest margin failed to show a positive impact of e-banking on bank performance. However, although the difference between two groups was not obvious, the mean of NIM and efficiency ratio in developing period were greater than it in developed stage. In a word, e-banking had a slight negative effect on bank performance in terms of NIM and efficiency ratio
Conclusion
As mentioned in the literature review, most studies presented that the relationship between e-banking and bank performance was changing over time. Earlier researcher indicated that there was no significant relationship between e-banking and bank performance (Egland et al., 1998; Furst et al., 2000; Sullivan, 2000) . As time went on, increasing number of researchers began to observe banks' performance. The year of banks' adoption of e-banking they analysed is longer. Hence, the data they gathered was more than prior researchers. The researchers who analysed the banks in developed countries stated that the relationship between e-banking and bank profitability was positive in the long term.
However, compared with other Asian countries, the development of e-banking is advanced in China. The author observed five banks' performance from 2003 to 2013. Then the variables were tested by t-test and analysed through SPSS and Excel. Ultimately, the hypothesis was examined. The results showed that e-banking had significantly positive impact on bank performance in terms of ROA, ROE and operating margin. In contrast, there was a slightly negative impact of e-banking on the performance of banks with respect to NIM and efficiency. Chinese banks adopted e-banking in 1999, later than western countries. Because of the benefits of e-banking both to customers and banks, banks valued the development and promotion of e-banking. Hence, the e-banking has grown rapidly from 1999 to 2010. In this research, the data analysis showed that e-banking could enhance bank performance in China.
Implications of Research
This study is valuable to commercial banks, because it gives empirical evidence of the relationship between e-banking and bank performance. They could analyse the impact of e-banking on banks' performance in terms of return on assets, return on equity, operating margin, efficiency and interest margin. Moreover, banks could predict future problems in the e-banking sector and take some precautions in advance. This research is important to banks who want to establish e-banking systems or improve e-banking services, as the empirical research and the findings of the study may help banks to note their defects. Moreover, it also caters to the person who is interested in e-banking, because the study had the basic information about e-banking.
The Implication for Banking
As mentioned in the literature review, there are many advantages for banks to develop e-banking. The main advantages are saving costs, attracting new customers, serving more clients and obtaining more opportunities.
Moreover, e-banking is a platform for banks to expand their services and products. For e-banking, it has lower costs and multiple regions to serve customers. In other words, banks could expand their functions via e-banking. However, although the e-banking develops dramatically in China, the gap is significantly huge between China and western countries. With China's accession to World Trade Organization (WTO), domestic banks are facing fierce competition with foreign banks. Hence, commercial banks must develop their e-banking services to meet the challenges and enhance their core competitiveness. In comparison, with the rapid expansion of e-banking, some problems occur. The main important issue is lack of relevant laws. What internet banking follows is protocol. Banks solve problems through arbitration. Consequently, it increases the risk for customers on financial transactions. In addition, e-banking is affected by networks. The slow network will lead to the slow service of banks. As a consequence, it hinders the promotion of e-banking services (China Financial Net, 2005) .
Suggestions for Banks
As what showed above, banks are facing some problems. In order to enhance the competence of banks, the author gives following recommendations based on the study.
1) Establish a customer-oriented business strategy. Banks stick to regarding customers as the centre, keep financial innovation ongoing, and improve their products and services. Banks should aim to make online trading more convenient, securer and less risky for customers.
2) Actively promote e-banking, attract more people to know, understand and accept online banking. Cultural and geographical constraints will prevent some people from using e-banking. Hence, banks enhancing the promotion of e-banking could attract more customers.
3) Establish and improve banks' network security systems. With the development of online banking, e-banking will face security problems. Enhance banks' network security systems to defend computer crime, computer virus, malicious intrusion and other financial fraud. Meanwhile, banks need to increase daily inspection and information reports to avoid massive errors.
4) Furthermore, China Banking Regulatory Commission should strengthen its supervision of financial risks on the Internet. The major purpose of government is to protect the consumers and enhance public confidence in the banking system.
Limitations of the Study
Although the study found evidence that contributes to the existing researches about all the ratios, it has some limitations. First of all, the time period that was used is not precise. This study divided the development of e-banking into three stages based on iResearch (2011). Although Research is for professional practice and professional banking industries, the development of e-banking in all banks is different. Hence, their maturing time is different. Nevertheless, it has little effect on the results, because the study examines the long run of e-banking development.
Moreover, we completed this research project in 2014. the findings of this study might not be applicable after 2016 due to the significant development of internet banking in China. The study only observed the data from 2003 to 2013, and analysed the two-stage developing and developed phase of e-banking since we lack information of earlier stage. Hence, the change of bank performance may not be significant in some areas. However, for long term of operating performance in e-banking, the results are appropriate. In addition, the sample banks are chosen at random. However, almost all of them are large banks and they cannot represent all Chinese banks. Hence, the findings may not be suitable for every bank. Furthermore, the ratios used in the research are not enough. According to the empirical researches, many ratios could be used to analyse the bank performance. However, in the study, limit ratios are selected to test the hypothesis.
